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Modtaget 

Process and apparatus for the production of a polyurethane binder 

The present invention relates to a process for the production of a 
polyurethane binder from a mixture of an alcohol component, an isocyanate 
component and a catalyst. 

Polyurethane binders of said type are widely used. e.g. for the manufacture 
of sandwich elements comprising a core layer of an insulation material such 
as stone wool covered on both sides by coverings of e.g. metal which 
1 0 coverings are attached to the core layer by means of such a binder. 

The polyurethane binder for use in the production of such sandwich elements 
is ordinarily supplied in a ready-to-use form, i.e. with a predetermined ratio 
between the three main components to the place at which it is to be used and 
1 5 the reaction between said main components to form the binder takes place at 
a rate which is determined by the existing external conditions such as 
temperature and the moisure content of the air at the production site. 

Thus, under the existing conditions the binder has a given "open time" which 
20 Is defined as the time within which the birKier has to be used. 

Since the conditions at the production site may change considerably, e.g. 
during the day and/or during the year, the result is often that the binding 
operation in the production of sandwich elements is not carried out under 
25 optimum conditions. 

It has been attempted to eliminate this drawback by using binders with 
different reactivity and thus "open time", but the need for having available 
different binders at the production site does not only present practical, but 
30 also cost problems. 
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The object of the present invention is to provide a process for the production 
of a ready-to-use binder having a reactivity and thus an open time which can 
be varied as needed. 

5 The process of the invention is characterized in that the alcohol component 
and the isocyanate component in a predetermined weight ratio are mixed at 
the site of use with a catalyst in an amount which is determined by the 
desired open time of the binder. 

10 The invention is based on the discovery that by using alcohol and isocyanate 
components In a predetermined fixed ratio and by mixing said components 
with varying amounts of catalyst binders having desired open times are 
obtainable and that the mixing of the catalyst, alcohol and isocyanate can be 
carried out in an uncomplicated manner at the site of use. 

15 

Thus, by using the process according to the invention it is possible by using 
an alcohol component and the isocyanate component in a weight ratio of 
5.3:1 and by varying the amount of catalyst from 0.001:1 to 0.02:1 relative to 
the volume of the mixture of alcohol and isocyanate to vary the open time of 
20 such a binder from about 50 to about 110 min. 

The invention will be described herein with reference to a binder consisting of 
three components, viz. an alcohol, an isocyanate and a catalyst, but it is to 
be understood that it is also suitable for the production of binder comprising 
25 more than three components. 

The alcohol and the isocyanate components may be supplied to the site of 
use as a mixture of the two components in a predetermined ratio in the form 
of a premix and the user of the binder will then prepare the final mixture of 

^ 30 admixing the catalyst with the premix. The three components may also be 

supplied separately and in that case the end user has to prepare the mixture 

^ of all three components e.g. by first preparing a mixture of alcohol and 

isocyanate and by subsequently admixing the catalyst with said mixture. 



Furthermore, the alcohol and isocyanate components may be supplied in the 
form of a prepolymer. 

In order to obtain a uniform distribution of the relatively small amount of 
catalyst, the latter is preferably admixed with part of the mixture e.g. 10% of 
one or both of the two other components, whereafter the mixture thus 
prepared is mixed with the remaining part of the other main component(s). 

As used herein the term "alcohol" means an organic compound containing 
one or more hydroxy groups. Thus, it also encompasses a compound which 
in addition to at least one hydroxy group contains another functional group 
such as a carboxy group. 

The alcohol component of the binder prepared by the process of the 
invention is preferably a castor oil, i.e. a vegetable oil obtained from Recinus 
communis . Castor oil contains a hydroxy fatty acid (recinoleic acid) as its 
major component. The alcohol component preferably comprises a mixture of 
castor oil and a polyol such as a polyetherpolyol based on sorbitol. 

The polyol has the effect of increasing the mechanical strength of the binder. 

The alcohol component may contain minor amounts, i.e. up to about 4% by 
weight, of various additives such as a moisture absorber, a wetting agent and 
a rheology improving additive. 

Furthermore, the alcohol component may contain substantial amounts e.g. 
50-75% by weight of a filler such as calcium carbonate. 

The isocyanate component is preferably methylene diisocyanate (MDI), 
diphenylmethane-4,4*-diisocyanate or dlphenylmethane-2, 4 -diisocyanate. 
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The catalyst component is preferably one or more tertiary amines. Examples 
of suitable tertiary amines are benzyldlmethylamine and diethylaminoethanol. 

An example of another suitable type of catalyst is a cyclic amine such as 
5 Polycat SA-1 marketed by Air Products. 

The mechanism of catalysis by a tertiary amine involves the donation of 
electrons by the tertiary amine to the carbonyl group of the isocyanate group 
resulting in the formation of a complex intermediate. 

10 

The catalytic activity of the tertiary amine depends on its structure and 
basicity and increases with increasing basicity and is reduced by increasing 
steric hindrance of the amine nitrogen. 

15 The type of the amine catalyst can be selected to satisfy process 
requirements such as cream time, rise profile, gel time and even cure of the 
outer skin surface. 

It may be desirable to use a catalyst comprising a mixture of a tertiary amine 
20 and an organo-metailic catalyst in order to meet desired product 
specifications of the binder. 

Such organo-metallic catalysts accelerate the urethane reaction. Tin 
compounds form a preferred group of organo-metallic catalysts. Such 
25 compounds act as Lewis acids and are generally believed to function by 
interacting with basic sites within the isocyanate and alcohol compounds. 

The invention also relates to an apparatus for the preparation of a binder 
comprising a mixture of an alcohol component, an isocyanate component 
30 and a catalyst, said apparatus comprising means for dosing the alcohol and 
the isocyanate components in a predetermined weight ratio, means for 
dosing varying amounts of catalyst and means for mixing the dosed 
components. 
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In a preferred embodiment of the apparatus of the invention the means for 
dosing the alcohol and isocyanate components comprises two axially aligned 
cylinder pumps having a common piston rod and the means for dosing the 
catalyst component comprises a third cylinder pump the piston rod of the 
latter cylinder pump being connected with the common piston rod of the 
axially aligned pumps via an adjustable lever mechanism allowing the 
movement of the piston rod of the third cylinder pump to be varied relative to 
the movement of the common piston rod. 

The use of an adjustable lever mechanism to vary the amount of catalyst 
makes the apparatus easy to operate even for persons who are unfamiliar 
with the production of binder. 

15 The invention will be described in further detail with reference to the drawing 
in which 

Fig. 1 schematically illustrates a preferred embodiment of the apparatus of 
the invention and 

20 

Fig. 2 is a flow diagram illustrating a preferred method of forming a three- 
component mixture. 

The apparatus illustrated in Fig. 1 comprises a first cylinder pump 1 for the 
25 alcohol component of a potyurethane binder, a second cylinder pump 2 for 
isocyanate component, said cylindrical pumps having a common piston rod 
3. The cylinder pumps 1 and 2 are connected with means (not shown) for 
supplying alcohol and isocyanate components, respectively, to the pumps 
and have discharge conduits (not shown) for discharging said components 
30 and bringing the two components together. The piston rod 3 is connected 
with means (not shown) for moving the rod between two positions which 
determine the amount of alcohol and isocyanate component, respectively, 
discharged by the pumps 1 and 2. 
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The apparatus also comprises a third cylinder pump 4 having a piston rod 5 
which is connected with one end of a lever mechanism 6 having a 
longitudinally extending slit 7. The other end of the lever mechanism 6 is 
5 connected to the piston rod 3, 

A tap 8 provided on a glider 9 which is longitudinally moveable in a slit 10 in a 
guide 1 1 exends into the slit 7 of the lever mechanism, 

10 The adjustment of the longitudinal position of the glider 9 is effected with a 
handle 12. 

A given stroke length will result in the dosing of alcohol and isocyanate 
components in a predetermined relative amount and the position of the tap 8 
15 in the slit 7 of the lever mechanism 6 will detennine the amount of catalyst 
component dosed by the third cylinder pump 4. 

By using an apparatus as Illustrated In Fig. 1, it is possible to continuously 
vary the amount of catalyst in a mixture of 100 parts by volume of alcohol 
20 component and 25 parts by volume of isocyanate component from e.g. 0.1 to 
5, 

The flow diagram illustrated in Fig, 2 comprises a supply conduit 20 for 
alcohol component. A conduit 21 branches off from the conduit 20 and is 
25 connected with a supply conduit 22 for catalyst. 

The part of the alcohol component which is branched off by the branch 
conduit 21 and is mixed with catalyst supplied through the supply conduit 22 
in a mixing zone 23 before the mixture thus formed is combined with the 
30 remaining part of the alcohol component passing through the conduit 20. The 
combined materials are mixed in a further mixing zone 24 before they are 
combined with isocyanate component supplied through a further conduit 25. 
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The combined materials are finally mixed in a final mixing zone 26 to form the 
final binder composition. 

The invention will be described in still further detail with reference to the 
5 following examples. 

Comoarison example 

The apparatus illustrated in Fig. 1 was adjusted so as to prepare a binder 
10 consisting of 100 parts by weight of a mixture of polyols and 19 parts by 
weight of isocyanate. 

The open time and curing time of said mixture was determined at three 
different temperatures and the results obtained were 

15 



Temperature 


Open Time 


Curing Time 


18*^0 


140 min. 


220 min. 


23 


120 min. 


180 min. 


30 


75 min. 


170 min. 



Example 

20 

The apparatus illustrated in Fig. 1 was adjusted so as to prepare 
polyurethane binders having predetermined open times, viz. 100 min. and 75 
min., respectively, at an ambient temperature of 23 **C. 

25 it was found that such predetermined open times could be obtained by using 
the following compositions: 



1 ) Open time: 1 00 min. 
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Polyol mixture 

Isocyanate 

Catalyst 

Open time: 75 mia 



100 parts by weight 
19 parts by weight 
0,35 parts by weight 



Polyol mixture 

Isocyanate 

Catalyst 



100 parts by weight 
19 parts by weight 
1.1 parts by weight 
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Patent Claims: 

1 . A process for the production of a polyurethane binder from a mixture of an 
alcohol component, an isocyanate component and a catalyst, 

5 CHARACTERIZED in that the alcohol and isocyanate components In a 
predetermined weight ratio are mixed at the site of use with a catalyst in an 
amount which is determined by the desired open time of the binder. 

2. A process according to claim 1. CHARACTERIZED in that the alcohol 
1 0 component comprises castor oil. 

3. A process according to claim 2, CHARACTERIZED in that the alcohol 
component also comprises a polyoL 

15 4. A process according to any of the preceding claims. CHARACTERIZED in 
that the isocyanate component is diphenylmethane-4.4'-diisocyanate and/or 
diphenylmethane-2,4*-diisocyanate. 

5. A process according to any of the preceding claims. CHARACTERIZED in 
20 that the catalyst is a tertiary amine. 

6. A process according to any of claims 1-4, CHARACTERIZED in that the 
catalyst is an orgeno-metallic compound. 

25 7. A process according to claim 6, CHARACTERIZED in that the organo- 
metallic compound is a tin compound. 

8. A process according to any of claims 5-7, CHARACTERIZED In that the 
catalyst comprises both a tertiary amine and an organo-metallic compound. 

30 

9. A process according to any of the preceding claims, CHARACTERIZED in 
that the catalyst is mixed with part of the alcohol and/or the Isocanate and 
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that the mixture thus obtained is subsequently mixed with the remaining part 
of the alcohol and/or isocyanate. 

10. An apparatus for the preparation of a binder comprising a mixture of an 
5 alcohol component, an isocyanate component and a catalyst, 
CHARACTERIZED in that it comprises means for dosing the alcohol and 
isocyanate components, in a predetermined weight ratio, means for dosing 
varying amounts of catalyst and means for mixing the dosed components. 

10 11. An apparatus according to claim 10, CHARACTERIZED in that the 
means for dosing the alcohol and isocyanate components comprises two 
axially aligned cylinder pumps having a common piston rod, that the means 
for dosing the catalyst is a third cylinder pump, having a piston rod which is 
connected with the common piston rod of the axially aligned pumps via an 

15 adjustable lever mechanism allowing the movement of the piston rod of the 
third cylinder pump to be varied relative to the movement of the common 
piston rod. 
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Process and apparatus for the production of a polyurethane binder 

« 

ABSTRACT 

5 Process for the production of a polyurethane binder comprising the steps of 
mixing at the site of use a mixture of an alcohol component and an 
isocyanate component in a predetermined weight ratio with a catalyst in an 
amount determined by the desired open time of the binder. 



1 0 Apparatus for the preparation of a polyurethane binder comprising means for 
dosing an alcohol and an isocyanate component in a predetermined weight 
ratio to form a mixture means for dosing varying amounts of catalyst to said 
mixture and means for mixing the dosed components. 




^•9 O 



.patent- og 
VaremasrlTf 



20 



2i' 



23 



25* 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



CJ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 




